Background and Aims: The epidemiology and treatment patterns of postoperative adhesion induced intestinal obstruction have been poorly investigated in Finland. This study evaluated the epidemiology and treatment patterns of postoperative adhesion induced intestinal obstruction in a well defined geographical area (Hospital District). Material and Methods: All inpatient episodes between 1.1.1999 and 31.12.1999 due to postoperative adhesion induced intestinal obstruction in Varsinais-Suomi Hospital District were evaluated retrospectively using individual patient records. Results: 123 hospitalizations due to postoperative adhesion-related intestinal obstruction were observed during the study period. The total number of preceding operations was 176 considering altogether 101 patients. The most prevalent single initial operations causing adhesion induced intestinal obstruction were colorectal, upper abdominal, and female reproductive system procedures. Of all treatment episodes 32 % were operative and mortality was 2%. The median days of hospital stay (range) of all inpatient episodes, operative episodes, and conservative episodes were 6 (1-58), 11 (2-34) and 4 (1-58), respectively. Patient dependent factors associated with increased likelihood to operative treatment of obstruction were: female gender (40 % in females vs 23 % in males, P=0.042) and previous gynaecological surgery (70 % of the patients, P=0.032). Intraoperative findings were obstruction in 70 %, strangulation in 20 %, necrosis in 8%, and perforation in 2%of operations. Bowel resection was needed in 38 % of operations. Preceding gynaecological surgery increased the likelihood of bowel strangulation as an intraoperative finding. Conclusion: The epidemiology, treatment patterns and results of postoperative adhesion induced intestinal obstruction are of the average international level in the Varsinais-Suomi Hospital District. The treatment patterns among the different hospitals in the Hospital District are similar. Female gender is associated with increased risk for operative treatment of adhesive obstruction. Previous gynaecological surgery increases the likelihood of operative treatment and complicated obstruction.
INTRODUCTION
Adhesion formation in the abdominal cavity is a well recognized consequence after laparotomy. The incidence of postoperative adhesions may be as high as 92.9 per cent and may lead to a variety of clinical problems including intestinal obstruction. Intestinal obstruction is regarded as the most severe complication of adhesions (1). The epidemiological studies have shown the high importance of colorectal surgery on the incidence of adhesion-related problems (2, 3). Recent reviews have advocated initial conservative treatment for intestinal obstruction and highlighted the difficultness of differentiation between obstruction and strangulation (1, 4, 5). However, the patient dependent risk factors for strangulated obstruction and surgical intervention have not been satisfactorily studied.
The aim of the present study was to assess the epidemiology and current treatment patterns of postoperative adhesion induced intestinal obstruction in a well defined geographical area. Special attention was given to the surgical treatment of intestinal obstruction.
PATIENTS AND METHODS
The current study was a retrospective analysis of case records of all adult patients (> 16 year old) hospitalized due to postoperative adhesion induced intestinal obstruction during a one year period (1.1.1999-31. 12.1999) in Varsinais-Suomi hospital district. The hospital district comprises of 5 independent public hospitals, which all treat also surgical emergency patients (1 university central hospital, and 4 district hospitals).
Initially all inpatient episodes diagnosed either as "adhesion-related intestinal obstruction" or "other and unspecified intestinal obstruction" were identified (ICD10 codes K56.5 and K56.6). The hospital records of all these episodes were reviewed and all patients having evident intestinal obstruction caused by definite other reasons (e.g. cancer) were excluded. Patients with the following clinical and radiological criteria were included in the study: history of previous abdominal surgery, presence of intermittent ab-dominal pain, nausea or vomiting, absence of flatus and faeces, and presence of dilated loops of intestine in plain abdominal x-ray examination.
Details concerning patient demographics, the number, type, and location of previous operations, number of inpatient episodes, and the number and type of operations performed due to intestinal obstruction were recorded from the individual case records. Inpatient episodes were categorized into 6 groups according to the anatomical site of the latest preceding operation: upper abdominal (stomach, biliary, pancreas, spleen), middle abdominal (small bowel), colorectal (appendix, colon, and rectum), abdominal wall (hernias, exploratory laparotomy), urological (kidney, urinary bladder, and ureter), and gynaecological.
The statistical significance between means of continuous variables was calculated first by one-way analysis of variance (ANOVA). If the ANOVA showed significant difference, Student's t-test with Bonferroni correction was performed to define the p-value. The statistical significance of differences between categorical variables was calculated by the chi-square test. The statistical analyses were performed with the SPSS 11.5 version for Windows.
RESULTS
73.1 % of patients having ICD-10 code for adhesionrelated intestinal obstruction (K56.5) met the inclusion criteria in our study and roughly half of the patients (47.8 %) in the other or unspecified intestinal obstruction group (K56.6) had eventually postoperative adhesion induced obstruction. This miscoding problem has been noticed also in the UK with surprisingly similar level of miscoding of diagnoses (6, 7). The miscoding problem casts doubts on epidemiological and economical studies based solely on national databases or registries.
In all, a total of 231 emergency inpatient episodes were identified and, after case note review, 123 of these were included in the study (Fig. 1 ). The total number of patients was 101 (41 men and 60 women) and the mean age was 66.8 years (range 28-89). The number of obstructive episodes varied between 1 and 5. 87 patients experienced one, 10 patients two, 1 patient three, 2 patients four and 1 patient five ob-
Admissions excluded n=14 Admissions included n=38
Admissions with ICD-10 code K56.5 (Intestinal adhesions with obstruction) n=52
Admissions excluded n=93 Admissions included n=85
Admissions with ICD-10 code K56.6 (Other/unspecified intestinal obstruction) n=178
All hospital admissionsidentified n=230 structive episodes during the observation period. The mortality per inpatient episode was 1.6 per cent (2 patients). A total of 176 previous operations had been performed to the patients; 50 patients had had one, 31 two, 16 three, and 4 four or more operations before the last inpatient episode caused by intestinal obstruction. The number of operations and most prevalent combinations categorized by the site of operation are shown in Table 1 . The type of previous operation could not be defined with three patients. In a subpopulation of patients, who had experienced only one previous operation, there were 24 colorectal, 8 upper abdominal, 7 gynaecological, 3 middle abdominal, 3 urological, 2 abdominal wall and 3 non defined preceding procedures. The number of inpatient episodes and median days of stay in each hospital are shown in Table 2 . There were no significant differences between hospitals regarding distribution of operative and conservative episodes. The mean days of stay of all inpatient episodes was lower in Turku University Central Hospital compared to Vakka-Suomi District Hospital with statistical significance, but no significant differences were found between other hospitals. Female gender and procedures on female reproductive system were associated with increased risk for operative treatment of adhesion induced obstruction (Table 3 ). There were no statistically significant differences in the subpopulation of patients having had only one previous operation, although over 70 % of patients that experienced adhesion induced obstruction after gynaecological operation had to be operated. The type of operations and operative findings are shown in Table 4 .
The operative findings revealed advanced obstruction with complication in 30 % of patients and in 37.5 % of patients bowel resection was necessary. The mean time from hospital admission to operation was 3.7 days (range 0-13) with all operated patients. Table 5 shows the crosstabulation between patient demographics and operative findings. Gynaecological (46 % of patients) and middle abdominal procedures (50 % of patients) were associated with more bowel strangulations (P =0.017). There were no statistically significant differences regarding patient demographics and type of operation (data not shown).
DISCUSSION
In general, the patterns and results of treatment of postoperative adhesion induced intestinal obstruction in Varsinais-Suomi Hospital District seem to be very alike to treatment patterns of other recently published studies. The need for operative intervention ranges from 14 % to 44 % in the other reports and the average duration of hospital stay with conservatively treated patients ranges from 5 to 7 days where as with operatively treated patients from 11 to 19 days (6-11). Mortality was at the same level in our study as in the previously published reports (6, 8, 10) and justifies the initial attempt of conservative treatment as suggested also by a recent study (8). Further, in our material the prolonged conservative treatment was not a reason for deaths since both the patients who died were operated within a day after hospital admission. An interesting finding was that the treatment patterns were very similar in all studied hospitals in the hospital district. 
Number of patients
Operative finding This supports the suggestion that laparoscopic surgery may decrease the incidence of adhesion induced intestinal obstruction.
In our study female gender and previous gynaecological surgery increased the risk for surgical treatment of adhesion induced intestinal obstruction. This is in accordance with previous reports (12, 13) . Operative treatment of adhesion induced obstruction has been observed in an earlier study as necessary in 95 % of patients who had had appendicectomy or operation on the ovary or tube as a single operation (12) . In our material 71.4 % of patients who had experienced only gynaecological operation needed surgery to relieve adhesion induced obstruction. However, in contrast to Meaghers findings (12) , only 50 % of patients who had experienced appendicectomy as a single previous operation needed surgery. In the study by Miller et al. 42 % of women were treated operatively (13) . The corresponding value in our study was 40 %. The higher rate of operations in women is probably a consequence of gynaecological operations that have high risk for developing complicated intestinal obstruction.
There is little data about operative findings and type of operations performed due to intestinal obstruction. In a recent study by Fevang and co-workers the viable and nonviable strangulation rates in 496 operated patients having adhesion induced intestinal obstruction were 19 % and 10 %, respectively (14) . In our study, the corresponding values were almost identical; strangulation rate was 20 %, and necrotic or perforated bowel was found in 10 % of operated patients. Similarly, the strangulation rate in the study by Wilson et al was also 20 % (13) although the viability of the intestine was not reported. Bowel resection rate was 37.5 % in our study, higher than the rate of nonviable bowel found in operation. This is probably due to the fact that difficult adhesiolysis is often associated with inadvertent enterotomies, which may necessitate bowel resection. In our study, the patients having experienced a gynaecological operation had an increased risk for bowel strangulation like in Meaghers et al. study (12) .
The timing of operation in adhesion induced intestinal obstruction is a matter that has raised much debate. Current attitude favours initial conservative attempt and the treatment policy has changed towards this direction over years (14) . The change towards conservative approach has not increased mortality, but instead it has increased morbidity and hospital stay (14) . In our study, the duration of conservative treatment was at the same level than in the study presented by Landercasper et al. (15) but longer than in the norwegian study (14) . The hospital stay in our material was few days longer in the operatively treated patients group than in the norwegian material, which may be due to longer delay in operative treatment. This phenomenon highlights the importance of the selection of patients who have high probability for complicated obstruction. Computer tomography (16) and oral Gastrografin ® examination as an emergency evaluation method (11) has shown to be of value to help in selecting patients needing operation and to shorten the hospital stay.
In conclusion, the epidemiology and results of the treatment of postoperative adhesive intestinal obstruction in Varsinais-Suomi Hospital District are comparable to the results of other reported studies. The treatment of adhesion induced intestinal obstruction among different hospitals in the Hospital district is similar. Women have higher risk for operative treatment of postoperative adhesion induced intestinal obstruction. Further, previous gynaecological operations are associated with increased need for operative treatment and increased risk of bowel strangulation. Although the duration of hospital stay for operatively treated patients in the study Hospital District is of average international level, the shortening of the preoperative conservative treatment period could even shorten the hospital stay.
